SUMMARY The pattern of lectin histochemistry in formalin fixed, paraffin embedded normal jejunal and subtotal villous atrophy specimens from patients with gluten sensitive enteropathy were compared. There was no significant difference in the binding pattern of five lectins (Arachis hypogaea, Canavalia ensiformis, Lens culinaris, Phaseolus vulgaris and Triticum vulgaris) between normal and abnormal specimens. There were significant changes in the binding pattern of three lectins (Dolichos biflorus, Ulex europaeus, Ricinus communis), with special reference to goblet cells staining. These changes were present in all the specimens studied, regardless of the clinical diagnosis of dermatitis herpetiformis or coeliac disease. Dolichos biflorus reactive goblet cells were significantly decreased (p<OOOl) in abnormal tissue and confined to the luminal edge of the mucosa.
Based on the selective binding of lectins to specific carbohydrate residues, lectin histochemistry has been widely used in the study of structural and secretory glycoconjugates in different tissues.'`As far as the gastrointestinal tract is concerned, the lectin binding pattern of normal colonic mucosa has been defined and changes of the normal pattern have been observed to occur in the course of neoplastic transformation as well as chronic inflammatory bowel disease.'
We recently described the distribution of structural and secretory glycoconjugates in normal human jejunal mucosa, defining the specific binding pattern of eight lectins.'
In the course of gluten sensitive enteropathy (GSE), jejunal mucosa undergoes severe changes, with flattening of villi, crypt hyperplasia and an changes are believed to result from the earlier epithelial cell death induced by gluten and the consequent hyperplastic response of proliferative compartments occurring in GSE. Because of the increased cellular turnover, significant changes in the cell maturation cycle occur, resulting in the presence of morphologically and functionally immature enterocytes up to the luminal edge of the mucosa. 12 The mechanism by which gluten induces these changes is unknown and many theories have been proposed.' '5 According to one of these theories, gluten or a fraction thereof, would bind to enterocytes through abnormal, exposed cell glycoproteins and act as a toxic lectin inducing cell toxicity by altering cell function.'6 This theory postulates the presence, in jejunal mucosa of patients with GSE, of incomplete or altered glycoprotein receptors that would be available for the binding with gluten. 17 In this paper, we studied the pattern of lectin histochemistry in the jejunal mucosa of patients with GSE in order to evaluate (1) the changes in the Five micron thick sections from paraffin embedded specimens were deparaffinised and rehydrated in decreasing alcohols. An incubation in PBS containing 0-3% H202 for 15 minutes was performed in order to block the endogenous peroxidase activity. Sections were then incubated with the specific biotinylated lectin for 30 minutes, with Avidin-BiotinPeroxidase complex (ABC kit, Vector Laboratories) for 30 minutes and with 3-amino-9-ethylcarbazole 0.5 mg/ml in 0-2 M sodium acetate buffer, pH 5-2 containing 1% N-N dimethyl formamide and 0.015% H202 for 10 minutes. Each incubation was performed at room temperature in a moist chamber. Between incubations, sections were washed twice in PBS at room temperature.
EVALUATION OF LECTIN LABEILING
The slides were observed under a Zeiss microscope for evaluation of lectin labelling, which was performed by two independent observers using a subjective score from 0 (no reactivity) to + + + (maximal reactivity). The scores reported in the results represent the mean score of the two observation for each lectin and each clinical situation. atrophy specimens, we arbitrarily decided to consider as 'villus goblet cells' only those lining the intestinal lumen.
Results
The scores assigned by the two observers never differed by more than one degree of reactivity.
The pattern of lectin labelling observed in the jejunum of control subjects and patients with GSE is described in Tables 2 and 3 . Five of the eight lectins studied (PNA, ConA, LCA, PHA, WGA) did not show any significant difference in labelling between normal specimens and specimens from patients with GSE and total villous atrophy ( Table 2 ) and will not be described further. On the contrary, significant changes in the binding pattern of three lectins (DBA, UEA, RCA) were observed in specimens from patients with GSE, irrespectively of the diagnosis of dermatitis herpetiformis or coeliac disease (Table 3) .
DOLICHOS BIFLORUS
Normal specimens (Fig. 1A ) Dolichos biflorus faintly stained the cytoplasm of enterocytes in normal jejunal specimens. The luminal side of enterocityc membrane was strongly Veccili, Torgatio, tde Fratlchi7,otrnoni, Agape, atntd Rotizhi 
I)iscussion
Significant changes in the binding pattern of three lectins were observed between normal jejunal speciinens and jejunal specimens from patients with gluten sensitive enteropathy showing subtotal villous atrophy. A statistically significant reduction in the total number of goblet cells reactive with DBA was observed in jejunal specimens with subtotal villous atrophy as compared with normal specimens (19% v 55%0 p<0-00l). This difference was also significant when only villus goblet cells were considered (51% and 84% in diseased and normal specimens respectively; p<0-001). In jejunal specimens with subtotal villous atrophy, DBA reactivity was confined to goblet cells located at the most luminal side of the mucosa.
On the contrary, UEA and RCA, lectins that react in normal specimens with a small number of goblet cells (UEA) or with no goblet cells at all (RCA), did show a strong reactivity with almost all goblet cells in specimens with SVA. The presence of the reactivity was not related to the location of goblet cells in the crypt-villus axis.
These changes seem to be strictly associated with GSE jejunal specimens with subtotal villous atrophy, because they were consistently observed in all 14 GSE specimens independently from the diagnosis of coeliac disease or dermatitis herpetiformis and were not seen in 10 normal jejunal specimens. These findings indicate that changes in the metabolism of structural and secretory glycoproteins occur in the course of GSE.
Glycoprotein synthesis takes place in the Golgi apparatus, where various carbohydrate residues are assembled to the original protein core in a posttranslational step." The addition and rearrangement of the various carbohydrate side chains is performed by different glycosyltransferase enzymes,~' whose activity has been shown to be strictly related to the degree of cell differentiation. '4 In normal human jejunum, epithelial cell life span has been proved to be approximately four days. In patients with GSE, an earlier epithelial cell death and a consequent increased epithelial cell turnover are induced by gluten.' These changes in turn result in an incomplete cell maturation that is reflected by morphological, biochemical and functional changes.À s cell maturation is incomplete in GSE patients, a reduction in the activity of glycosyltransferase enzymes could account for an incomplete glycoprotein synthesis and then for the changes in the glycoconjugate pattern observed by lectin histo- chemistry as for example the reduced binding of DBA to goblet cells. The fact that a complete differentiation is needed for goblet cells to show reactivity with DBA has also been observed in human colon, where DBA reactivity is considered to be a specific marker of mature goblet cells. "7 In specimens with subtotal villous atrophy, the reduction of glycosyltransferase activity normally resulting in DBA reactivity might in turn lead to the availability of glycoprotein receptors for the binding to RCA or UEA, usually absent or not available in normal jejunum.
A second hypothesis should also be taken into account, however, in order to explain the changes observed in the lectin binding pattern. According to the 'lectin theory', dietary gluten would act, in patients with GSE, as a toxic lectin through the binding of exposed, altered carbohydrate residues.'""' In this respect, recent in vitro binding studies have shown that guten may contain carbohydrate residues with 'WGA-like activity'2""" that preferentially bind to GSE derived enterocytes as compared to normal enterocytes.
In our series, no difference in the binding of WGA to diseased and control specimens was detected by lectin histochemistry. On the contrary, RCA and UEA consistently reacted to goblet cells in GSE specimens but not to normal goblet cells. Although these reactivities have not been previously observed in in vitro binding studies, these findings strongly suggest the availability, in diseased specimens, of carbohydrate residues that are not present or available in normal jejunum.
In summary, the alterations of jejunal lectin binding pattern observed in GSE specimens could be secondary to the changes occurring in jejunal epithelial cells maturation; alternatively, they could actually identify a putative receptor available for gluten binding and toxic action as a primary defect of glycoconjugate metabolism.
The study of lectin binding pattern in the jejunum of patients with GSE on a gluten free diet and with normal jejunal histology will be critical in the evaluation of these hypotheses. 
